The aim of the study was to scan land suitability for Agriculture i.e. land utilization types which is, partly described by the FAO (1976) , the fitness of a specific tract of land for a specified kind of land use under a stated system of land management, but mainly and fulfilled by the results of the subjective study.
The main geological formations in the area are Basement complex and Nubian Sandstone formation. Basement complex rocks outcrop only at small batches. The study area can be divided into the following physiographic units:
 Slightly elevated undulated areas: these are flat/concave plains. They are covered with sand sheets of varying depths and underlain by fluviatile deposits-siltstone, mudstone and sandstone (Geological map of Sudan, 1981) .
 Abandoned wades and chord channels: these are flat plains with alluvial origin covered invariably with thin sheets of sands.
 Galaa: these are elevated convex areas consisting of gravel boulders stones and rock fragments. They seem to have resulted from the physical weathering of the parent material followed by deflation of the fine material leaving gravels and boulders behind (Boul, S. Et.all., 1956 ).
MATERIALS AND METHODS
This stage started by entering the coordinates of the boundaries of the study area into a satellite image. Then a square grid was set up to represent the location of the auger sites and/or representative soil profiles. The grid was aligned so that in the field the auger sites were 250 m apart (i.e. scale 1:25,000 and density of observation of 1observation/cm 2 on the map) in all directions. At this density of observation the total number of check sites (auger sites + representative) in the field was 107 sites.
The locations of the auger sites, within the boundaries of the study area, were given serial numbers and their coordinates were recorded printouts of this grid were reproduced to be used for navigation and location of the check sites by the different auger description and sampling groups in the field.
The grid was superimposed on the satellite image (False colors composite (FCC) composed of three bands) and the image plus the grid were color-printed in A0 sheets.
The following materials were consulted or used:  Coordinates of the study areas. Besides the ougers, 9 soil profiles at the above-mentioned density of observation. Table 2 gives a summary of the scope of the field work in the study area. The tentative locations of the soil profiles were again checked on the basis of a quick tour in the field made one day before each group of soil profiles were to be dug. Representative soil profiles were later selected from among these soil profiles to determine crop suitability for different mapping units. At each soil profile site a pit (1x 1x1.5 m) was manually dug. Each horizon or layer was photographed. Each profile was then tentatively classified down to the subgroup level or phases of sub groups according Keys to Soil Taxonomy (USDA, 2010) on the bases of its morphological properties (FAO, 1985) .
A total of 300 auger samples and 26 soil profile sample were analyzed. The analysis run and methodology adopted in the auger and soil profile samples are shown in Tables 3. and 4. respectively. . Soil analysis and analytical methods for soil profile samples  Particle Size Analysis All results refer to oven dry soil. The soil was treated with HCl to destroy calcium carbonate, washed to remove soluble salts and dispersed chemically with calgon and mechanically with a dispersion machine. The pipette method was used to determine the clay fraction and wet sieving for the separation of the sand fraction. The silt fraction was obtained by subtraction from 100%. Sand fractionation was done using the appropriate set of sieves.  Soil Textural Class The USDA textural triangle was used to determine the textural class of the soils  % Calcium Carbonate (CaCO3), Determined by titration. The soil was boiled with 1N HCL. Excess acid was titrated versus 1N NaOH using phenolphthalein indicator.  Electrical Conductivity (ECe) dS/m at 25° C Saturated soil paste was prepared by adding a known weight of soil to a known quantity of water to paste consistency. Saturation extract was sucked off using a vacuum pump. ECe of the saturation extract was read with a conductivity meter ((Model Jenway 4510 Conductivity Meter) .

Soluble Cations, mmol+/l Soluble anions and cations were determined in mmol+/L. Soluble Na was determined in the saturation extract by the flame-photometer. Ca and Mg were determined by titration with EDTA. Soluble K, which is usually cited as traces or in negligible values, was determined using the flame-photometer. 
RESULTS AND DISCUSSIONS
Land form units identified in the study area include the following: 1. Slightly elevated undulated areas: these are flat plains between abandoned wades and chores. They are covered with sand sheets of variable depths. In some places they were underlain by fluviatile deposits (siltstone, mudstone and sandstone). 2. Abandoned wades and chores channels: these are seasonal wades and chores, in this area are small seasonal water courses i.e. rills, they transected the land and constitute a very complex structure. 3. Galaa: These are elevated convex areas consisting of gravel, boulders and rock fragments. They seem to have resulted from physical weathering of the parent materials followed by deflation of the fine materials which left gravel and boulders behind. The soils of the area in so far as their origin is concerned can be divided into the following: 1. Sedentary (residual) soils: these soils occupy partially elevated sites. They seem to have being affected by chemical weathering during a former more wet period than the present climate. They are medium textured soils of grayish and dark grayish color. 2. Transported soils: These are soils which have resulted from weathering products transported into the area either by wind or water (colluvial and fluvial processes). The soils of the study area were classified according to the Soil Taxonomy (Keys to Soil Taxonomy, 2010) from the order down to the subgroup level. The soils were classified mainly on the effect of the soil forming factors and processes on morphology of the soils as reflected in the field. In some cases a saline, sodic, shallow or gravel phase was superimposed on the subgroup level. The differentiating (diagnostic) characteristics used at the different categorical levels in class included the following:  Presence or absence of major diagnostic horizons i.e. those which are indicative to the leading soil forming processes that dominated the course of soil formation (ORDERS).  Presence or absence of properties associated with wetness, soil moisture regime, and major parent material that all reflect genetic homogeneity (SUBORDERS).  Kind, arrangement and degree of expression of soil horizons, with emphasis on the upper sequm; moisture regime (GREAT GROUPS).  Expression of central concepts of the great group, deviation (within the great group) from the central concept of the great group or intergradations to other great groups, suborders or orders (SUBGROUPS). Soil properties and characteristics that were found to be of special use in classifying the soils of the area included:
Lack of horizonation (lack of pedogenic horizons) and presence of transitory properties such as sedimentation layers. Presence of sub-surface diagnostic horizons e.g. Cambic horizon. Degree of horizon differentiation within the soil profile. Presence or absence, nature and distribution of calcium carbonates. Soil depth. Soil color. Presence of gravels. Levels of ECe (salinity) and SAR (sodicity). Soil units are areas of consistent soils or soil patterns. They are either simple units (consociations) dominated by one profile class, or compound units (association or complex) which are dominated by more than one profile class. All the mapping units delineated in the study area are consociations at the sub-group level. Table 6 presents a brief description and classification of the different mapping units.
Table 6. Brief description and classification of the different mapping unit
Lithic Torriorthents, Shallow soils with no horizon differentiation confined to the western and northern peripheries of the project in addition to scatter pockets in the central part of the project. They are covered by superficial gravel and sand, they are sand clay loam and non-saline and nonsodic.
Typic Haplocambids (Gravelly reddish)
Deep residual soils with a cambic horizon scattered as pockets in south and north parts. They are non cracking, non-saline, non-sodic, calcareous sandy clay loam with reddish color.
Typic Halpocambids (Greyish reddish)
Deep residual soils with a cambic horizon covered the rest the project area and extended on the middle of the survey area. They are non-cracking, non-saline, nonsodic, calcareous sandy clay loam with reddish/grayish color.
3
The class limits of the soil properties used in the description of the individual mapping units are presented in Table 7 . The suitability of the land to different crops is determined for field and horticultural crops (vegetables and fruits) according to Table 9 . 2019): Assessing the land and crop suitability as a basis for selection of an optimal crop pattern and crop rotation model to be applied to deep residual soils of Dongola region (north Sudan-Dongol). Savr. polj. tehn. 45(4): 171-184. 182 4. CONCLUSIONS 1. The level of both macro and micronutrients is low which is not unexpected of such soils that have developed under desert conditions with minimal weathering. This require an effective fertilizer program by addition of nitrogenous, phosphatic and potassic fertilizers, together with foliar spray of micro nutrient fertilizers for successful crop production. The recommended doses are: 100 kg/feddan urea splitted to two doses and/or ammonium sulphate at the rate of 150 kg/feddan applied once and 100 kg super phosphate per feddan before planting every other season. 2. The organic carbon, and hence, organic matter is low as expected. Therefore, addition of organic manures should be entertained. Fresh organic manures (farmyard manure) could be applied at the rate of three to 5T/feddan and chicken manure at the rate of 2T/feddan. Green manure is also beneficial. 3. The infiltration rates of some soils are either high or low. This fact coupled with the undulated topography of the area, might suggest that modern irrigation systems e.g. drip, sprinkler, center pivot…etc. should rather be adopted. 4. Three Soil Groups have been identified; Lytic/Typic Torriorhens, Litic Haplocamids and Typic Haplocamids.
